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Objective

Revisit coastal upwelling:
e does w,, enhance or weaken CU
* does T,jongsnore decrease during El

Nifio and increase during La Nifia
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F1c. 3. Zonal gradient of low-pass filtered meridional com-
ponents of wind stress occurring at 1200 GMT on alternate days
during the interval 8-18 July in the region between the coastline
and 120 km offshore. Wind stress at the coastline (Sand Lake) is
assumed to be equal to the stress measured at Newport, Ore.

was approximately equal to the difference of the
north-south wind-stress components; i.e.,”

art h(B)—74(H)
curl;zp~v—=——
dx LBH

where (8/9x, 3/3y) are partial derivatives in the east-
ward (z) and northward (y) directions, 74(B) and
72(H) are the stresses at stations B and H, and Lgg
the distance between the two stations. The wind-
stress curl (Fig. 2) was computed from the difference
of the low-pass north-south component time series.
The summertime or seasonal mean value (0.21X10-7
dyn cm™®) of the curl was positive and half as great
as the standard deviation (0.44X10~7 dyn cm™). At
the onshore station the strong southward wind stress
associated with the 12 July storm occurred for a
relatively short period of about 1.5 days, whereas at
the offshore station high values were measured for a
much longer period. For about 4 days prior to the
occurrence of the maximum wind stress at the onshore
station the curl was negative [74(H)> r3(B)], reaching
its maximum value of —1.3X10~7 dyn ¢cm~ on 12
July. The curl rapidly changed to positive values,
reaching a maximum of about 1.3X10~7 dvn cm™ on
14 July. Thus, within ~30 h the wind-stress curl
varied by 2.6X10~7 dyn cm—3.

An order of mag-
nitude calculation of the mean upward vertical velo-
city at the bottom of the Ekman layer [e.g., at about
20 m depth (Halpern, 1976; Smith et al., 1971)]
shows it to be about 10— cm s offshore of Station B
and 10~ cm s~ inshore of this site. On a shorter time
scale, such as the period 12-16 July, the maximum
offshore wind-stress curl (1.3X10~7 dyn cm™) may
have produced an upward motion of magnitude 1107
cm s~! for a few days. However, the maximum near-
shore wind curl (10~® dyn cm™; Fig. 3) could have
been sufficient to account for the 102 cm s™ vertical
velocity inferred (Halpern, 1976) on 13 July from a
time series of hydrographic data.

Halpecn, a6, JPO
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Mean (5/1992-4/1997) Conditions

El Nifio (1997-1998)
La Nifa (1998-1999)

Conditions



AVHRR/Pathfinder <SST> 5/1992 - 4/1997, °C
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ERS(IFR2) <TAU gnggnore™ 5/1992 - 4/1997, 10 N m™
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Tau-alongshore, 102 N m?
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ERS(IFR2) <Wek> 5/1992 - 4/1997, 10° m s'C
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ERS(IFR2) <TAU,onganore™ 5/1992 - 4/1997, 107 N m’?
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Mean (5/1992-4/1997) Conditions
[1<2and 2> 1]
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Anomalies of SST and TAU ;gn0rer 14.5°S - 15.5°S,1=1
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Anomalies 5-YR Mean & Standard Deviation [5/1992 - 4/1997]
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Anomalies of SSH, 16.0°S - 17.0°S, 1 =1
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Anomalies 4-YR Mean & Standard Deviation [3. 1993 - 4. 1997]
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